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448 ABSTRACTS / Developmental Biology 306 (2007) 436–449areas occurs when ICD is first detected. In agreement with a
survival activity of Fgf8 on distal interdigital mesenchymal
cells, inhibition of Fgf signaling prior to ICD initiation
promotes cell death in this tissue. RA is necessary for ICD,
since a RAR antagonist reduces ICD. Exogenous RA induces
cell death in distal areas of the limb and exacerbates ICD,
effect that can be reversed by exogenous Fgf8. In agreement
with an antagonistic interaction between Fgf8 and RA, Fgf8
increases Raldh2 and reduces Cyp26b expression, genes
involved in the synthesis and degradation of RA, respectively;
whereas, RA reduces Fgf8 expression. Surprisingly, ICD in the
mouse does not require Bmp7, since noggin is unable to
decrease ICD when applied in the interdigital regions. Noggin
ectopic expression in the ectoderm reduces cell death and
increases Fgf8 expression, suggesting an indirect regulation of
ICD by Bmps. Our data indicate that the MAPK but not the
PI3K pathway is used by Fgf8 to promote cell survival and
expression of Mkp3.
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Epithelial–mesenchymal interactions in hair follicle
morphogenesis and regeneration
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The formation of hair follicles during embryogenesis and
regeneration of follicles in the context of the hair cycle
depend on inductive signaling between the epithelial and
dermal components of the hair follicle. In particular,
inductive signals from the dermal papilla (DP) are sufficient
to drive follicle formation in competent epidermis and are
thought to drive follicular regeneration during the hair cycle.
While tools to manipulate gene expression in keratinocytes
have allowed rapid progress towards characterizing these
epithelial–mesenchymal interactions at the molecular level
from the perspectives of the epithelium cells, the lack of
tools to alter gene expression specifically in the DP has
hampered progress towards defining the role of these cells.
We have generated a mouse line that expresses the Cre
recombinase specifically in the DP during the hair cycle.
This line was employed to dissect the interaction between
sonic hedgehog and wnt signaling in controlling specific
aspects of DP activity. Activity of both pathways in the DP
is required for normal morphogenesis of the hair shaft.
While Wnt and Shh signaling act in concert for some aspects
of hair morphogenesis, they appear to act in opposition on
others.
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Early differentiation of uterine implantation zone in rats
detected by a clearing technique
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During pregnancy, uterine differentiation occurs in order to
support embryo development. The earliest macroscopic uterine
response to embryo signals is an increased vascular permeability
detected after high molecular weight dye injection and known as
blue reaction. Our aim was to analyze uterine macroscopic
changes during early differentiation of implantation zones by a
clearing procedure and its temporal relation with the vascular
response to implantation. The uterus of Wistar rats of 3 to 7 days
of gestation where cleared using hydrogen peroxide and
benzylic alcohol, air was injected in the lumen before
microscopic observation. The vascular response was detected
by extravasation of Trypan blue. When we first detected the blue
reaction on gestation day (GD) 5, a morphologically differ-
entiated uterine zone of implantation (IZ) was clearly defined,
the lumen was stretched, thinner and surrounded by a smooth
surface of the uterine wall with an antimesometrial small
invagination in the center of the zone (implantation chamber).
Furthermore, at noon of GD 6 the lumen was dilated and at 18 h
of day 6 the lumen was displaced to the mesometrial region,
acquiring a horseshoe shape, the invagination in the center of IZ
was more pronounced and decidualized area was present. In
conclusion, the uterine wall and lumen experiment morpholo-
gical changes simultaneously to vascular response during
embryo implantation, which can be associated with increased
vascular permeability, higher uterine hydratation, fast prolifera-
tion of endometrial cells and decidualization.
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The formation of the proamniotic cavity is the first indication
of programmed cell death associated to a morphogenetic process
in mammals. Most what we know about proamniotic cavitation
has come from studies done with embryoid bodies (EBs),
structures derived from aggregation of embryonic stem (ES) cells.
Reactive oxygen species (ROS) are potent activators of cell death,
thus, in the present work we evaluated the role of ROS in EB
cavitation. Before cavitation is completed, ROS concentration
increases in the inner cells of EBs. EBs derived from ES cells that
over-express the antioxidant enzyme catalase do not cavitate and
449ABSTRACTS / Developmental Biology 306 (2007) 436–449cell death markedly decreases. Addition of H2O2 during EB
formation restores cell death in EBs over-expressing catalase and
accelerates cavity development in wild-type EBs. Cell death
duringEB cavitation is caspase-dependent since addition of qVAD,
a broad-spectrum caspase inhibitor, reduces it. Interestingly, high
ROS level in the inner cells of EBs treated with the caspase
inhibitor remains as in untreated EBs. The mitochondria appears
to be the source ofROS, since rotenone, an inhibitor of respiratory
chain complex I, reduces the high ROS level in cavitating EBs.
Though Aif is released from the mitochondria during cavitation,
EBs derived from Aif−/y ES cells cavitate and ROS level in the
inner cells remains high. We conclude that increase in peroxide
concentration is essential for EB cavitation.
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XAANTAL3 (AGL17) is an ANR1-like MADS-box gene that
regulates Arabidopsis root meristem behaviour and
mediates morphogenetic responses under nitrogen and
phosphorus starvation
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2 ICREA and LGMV, CSIC, Barcelona, SpainRoot morphogenesis is plastically adjusted to nutrient
conditions and it is particularly affected by nitrate and
phosphate availability, but the molecular basis of this
process has been little explored. MADS-box genes, that
encode transcription factors, are key regulators of reproduc-
tive development. In the root, ANR1 may play a role in
lateral root elongation in response to localized concentrations
of nitrate, but the functions of three closely related MADS-
box genes (AGL16, AGL17 and AGL21) are unknown. All
of them are expressed in the root and except for AGL17
they have a similar mRNA accumulation in response to
nitrogen starvation. This suggests that genes from this clade
could mediate root morphogenetic responses under subopti-
mum nutrient conditions. Here we show data that support
this hypothesis for AGL17. Under nitrate and phosphate
starvation AGL17 seems to promote and inhibit root growth,
respectively. However, a loss of function allele for this gene
also has a short-root phenotype under normal conditions and
this seems to result from a diminished rate of cell
production at the root meristem. Thus our results suggest
that AGL17 is necessary for normal root meristem behaviour
independently of nutrient availability and we have, therefore,
renamed the gene as XAANTAL3 (to go slower in Mayan).
XAANTAL3 expression and overexpression data is further
discussed.
doi:10.1016/j.ydbio.2007.03.675
